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m&m 5 ] mm&ntf 4 ^m.^m^^irm^ \z mt> % m.m-T*$> z> 

T, 

mmn & n e> t g iz & ? <d mm t & 3 m 2 m.wmm timm £ n & mm & i m^m. 
mmmmMmiz^ mmmm^mm^miziMnzmmLx. mis 

mummmmiz^ mmffife<Dmm.^mzftj&? zmm^mzmniLx z.<d 
mm^&uzmmzftz>& 1 mnmm^mmm^mm^mizxjj^it. mmm 

izmmznzmz mmmm^mmm^<Dmm.^mizA^ titmx. 

[ff^^7] mmmwm : mt>mM'bmgMx&i*n&%<Dxiib i >) , 
mtmrn-^mt. nm^mgM<Dmmw.nzft?&oizmi&2nx^z>. 

fefc mnzmfozmmmm-tz>fr&>izm^z>'<? b mz-d^x <Dftmw.n*:ft5 
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h^sa«sti. mmftmmmzfto n^iz^mumm^z hiv&tfmm&m^t 
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c»#3U i] mmm.£«? b;v<D^mmwt^m^mizmn «rti(c-r 

5: H?? $ it £ & * CD =1 > tf - # ^ □ ^* =y A 0 
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[0 0 0 1] 
[0 0 0 2] 

#CJffi*&JBv>T, 4#C7G©j£gl (x, y, z. w) Testis. 3tfUrf>©#IH 

-2.0 3S<©%©3S«/ha<K^sj:^Jcie«l3*i«. ^©-j®©#t3£Ji r 

[0 0 0 3] 
[0 0 0 4] 

=r x h (DMffitfm L v vfr^T* %M v^ tiS «fc e> iz o fc„ #»/NRj& ^rffl^fc 

[0 0 0.5] 

&M'h®l&M%imW%S (FMAC : Floating Multiply Accumulator) £ 
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J; y, HMHTMJ 7;t/fc3&7GH«&iS3£K:#&fc0>#&3o 
[0 0 0 6] 

tc^-r j: e> & 4 x 4 (D$t%kfin *m^t=. n&mn zmMizn ^t^t^s. l 

frU fS[^;2{C^-r J:?^? h;i/A (Ax, Ay, Az, Aw) £K?h)VB (B 
x. By, Bz, Bw) £<DfomW.W1tft 5 Z. £ttfflI£T*&3, 

dftte, SlW^tSO^il^SX, Y, Z, Wffl#|£SS:4fl©FMAC©# 

[0 0 0 7] 

»^l©fT3«J?8l¥S:ff^ti-^, 4M<£>FMAC©3-*IC&, MJI©*fii£ 

# a# $ * £ . a# $ ft tc.Mmm<D&ftmjkTfmM<»®.&m. tmmmM u t t? 

^JitHS:*??. «AH 3Et!lffW©l^fB©^ffl (Mil, M12, M13, M14) 
£J^«0>J^gfii (Vx, Vy, Vz, Vw) ilSra^D^bT TM11 • Vx+M12 • 
Vy + M13 • VZ + M14 • Vwj ZM&S'&o 4 f@tf> FM A C ©-eft-^ftlCfc V^T 

[0 0 0 8] 

m : &2<Dftmmnzft 4i©FMACttfnfnx, y, z, w©^ 

•rft*^J*^(Z)^ffltC*fJ55#ft3ftTV^S. -£©£#>{C, FMACtf)#*tCte 
, Ax&tfBx, Ay&tfBy, Az^'Bz, Awfttf Bw*«A*S*l4. -£ft-?ft© 
ffiiJtltAx - Bx, Ay By, Az • Bz, Aw - BwtfgtfJ^ftSo ^(DfrtblZ 
, ^2 &||ffi'*&*b^tt4fi©FMAC©ffi*S:Jnir^S^3St»S:JBatCKW 
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[0 0 0 9] 

, h ft <d ftmmmtmtttzm ^^tifeFM ac t£v viz ft*.-?, zbizium 

t£ & &m £ t" 3 © # & £ 8 

mi) 



Mi i 


M12 M 1 3 


Ml4 




V. 




Mi 1 


• Vx+Ml2 


• Vy + Ml3 ' 


V,+Mi4 


' Vw 


M21 


M22 M23 


M24 




Vy 




M11 


• V X + M22 


• Vy + M23 ' 


V.+M24 


■ Vw 


Mai 


M32 M33 


M34 




V, 




M31 


• Vx + M 3 2 


• Vy + M33 * 


V, + M 3 4 


• Vw 


M41 


M42 M43 


M44 




Vw 




M41 


• V X+M42 


■ Vy + M43 ' 


V.+M44 


• Vw 



[»2] 

(Ax, Ay, Az, Aw) • ( B x. By, Bz, B w) = Ax* B x+Ay B y+Az- Bz + Aw-Bw 
[0010] 

[0011] 

Lt=.mm^miztm^nx^^mmm%mm^^mmo)mw.^mizAi:^^^m 
m^mtffrfE'tz&oizwmzftx^z. 

[0 0 12] 
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mnmte z <z>m<D ®s& & m v * § 3 1 & < ic ftmmw z n e> z. t # t- $ 5 £ e> 

[0 0 13] 
[0014] 

it^t £ *? e> t ^ k \z ? <d M m t & & m 2 mm-mm mm zn&n, mnmm^m 

m%^mzA±im±2> <k o ic u Btffa^«mit^fcii^^TcDiia)B(jfBfa##ig 
& y ic - o -r o ss^r u t , ^ l ib^#^ mmm 2 mi^hi & & cd 

&*(2iifjfaMJ?#l8&, SMII^IB^ISCfB^StiTVN^fttfia^ 
[0 0 15] 

^ifit'feot, iSfBfi^Jiillf: 5: ? i: # fc & -£ <z>*f «i £ £ m l itliMilttffS 
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mmom&^WLh. mmn^mmmzit. mmmmmm^miziMnzmmL 
mmm 2 mwmm $:aalt & ?t e> mi* ©itn^a ^ > tata^m a? t$ 

4x^^l^M^$:SaSBm^©^W#mtCA^$-&, i«fBl*J«*i3IB#{Cte, tufa 

mmamm^mzmwiv iz-^?^mmLTmmLr=.mm^mzmm2nz>m2 

[0 0 16] 

fr^mSrfrd ££:*;{c, mMV>){b$:mmmm?Z>f= : #)lzmi<^Z>'<? MWCovn 

xoi^a^w^^e) ^^icj: y, x>#^-f > h irate ov^omMm*: 
& s is i wtwmm m m $ *u «& fa pw&sr & e> £ £ ic & -e ^ £ & s sg 2 
*#fc i*fi ic^mslt, jtjjs-t-si/b^^tciB^snst&SBidiaiif 

mmt.. mmfi&mnmzte. mmmm^mmmm-wzMf^-t^uv^^^mm 
ltz.<d ispxtizmmztizmi mn&mzmmmfe&mmmn-mmizAiiz 

[0 0 17] 
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h g (c immmmm t mmmo ^m^i n^<D^m t tfmmzti. mm 
mmwzfio tzizitBtmrnm^? bu&xfmmm^? bAo^-rn^im^ 

mrnrnt mmmmmm 1 n^oym^-mn zA*LTmmwinzn\<\ mmmm 
mn-*fto £giz\$. mm<D—Dtf. ?^T<Duv*$izmmzftf~mmm$'< 

mmmmnmzi^ mmmm^mmmm-mzM^'t^ w^z ^itr© 
up* * iznmz nztt^mmm£.MMim<DMM 1 t zmmmfe 

<DmmmmmmizA^^i±. mnmmwiw.mz^ mumm^u^^^^mm^ 
}:-of-DMbt, mifcLt~\sV7.$izmmtsn£wmmm'<z bjitrnm®. 
«k * h ;v t (D&ftm ■& mmmm<Dmmmm.^iz a±> z-gz^isv * n*ffix.2> 

[0 0 1 8] 

miz-tznt&iz. mm<Dmw.^mzffiz.z>mmiz£ vmnzfrzjjmv&^T 
, mmmmmmzit. znMmttezmnmmzzcDmmzm^^xmtmm 
<Dmn^®.e>&*izmvmTXAtiis. ^mn^mz, mvmx^nr^mm-mm 
izm^<mmmn^nt>^:. mnzttmmnmz^ ^nttmttezWLnmmzm 
fe<D—D<Dmn^mizA±iisT, mmmn^mzmnmmizm^<mmmn*fi 

[0019] 

m ; m.M-mz\^ *<DMM£tezmnmmz*<Dftmzm^^Tmmmm<Dmn^ 
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[0 0 2 0] 

'mmizm&&&n2>z.£izj:v. mmmmiz. mmnymmmz^ zommz. 
t£^m.nmm^^(D^mzm^xmtmm(DUW.^m.(D^^ \zn^)^xx Kts 
u &m%^mz, mv %x %n&mmmmKm^ <mmmnzntD j £z>® i m. 
mmftmw.M.miz^ z&ttMttezmmmmzffifeoi-'^&wiM^mzAjiL 

& (D^mfay" a* >r * x$> z 0 

[0 0 2 1 ] 

PATiz. xftwammmmzmmz^mis^'omfflizmw-t z>o 
-tmx&Zo 

[0 0 2 2] 

'rJU T.tfmWi'&ntz.U yAXB 1 tf^UB 2 tf) 2 fc^LTV^ 
o 3tlf)0;UBl, B 2^A*^-f y*73L-7s I NTfc/rbTSV^C^M^tl 

[0 0 2 3] 

M-e^fi££*l-5* -< >;* ^ U 1 U, ^>f>DMAC (Direct Memory Access C 
ontroller) 1 MPEG (Moving Picture Experts Group) fzi — # (M 

DEC) 1 3 ffimmt^V £teZ>7 Ix-A^U 1 5 & AjK?SffilfAHIl£ 
S (Graphic Processing Unit, JKT, l"G P U J ) 14^^M$tlS. GPU 
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i$kBT*£Z> <fce)(C-r^>^«)(Dhf^^-ffi^fi#§:^^-rsCRTC (CRT Controll 
er) 1 6#gH&3*i£. 
[0 0 2 4] 

^^>CPUl0ii, :n>#7M>;*> hSIfllicpjes&i^tcif^A^B 2±<z> 
ROM 2 3fr£>, A*>f >#7x-* I NT&^LT®iyD^7A$:^3i* 

, ^r-f7K7'f^2 7 Zffl@f?Z> t.£.%K* Z\<D*ttJ T K^>f ^ 2 7 {C^gf' 

£*-f ^^'J 1 1 fCfB'H£i££o £<d&C, ^f^72 8^f)^ajlfe#lf 

y»3S£*T3. fit, J?*-* hy»aitcj:y7Ky dr>^giw$g (teE-rs^y 
dr>©^3R&tf-e©«Bffi«, #y=j> me® 

M^JSifcsstti o ott, r©^^f>cpu i oic^-astiTfey^ h y 
jra^RgfcMv^tis. »imi££gi o o©#ifflicov>Ttt, ffea&i-s. 

[0 0 2 5] 

Gpui4n jsufzi^^xh (tfv zt'ymtt&^ttffimmo?-*) 
ftpLtasy, ^>cpu i o^&jt^isns-r-r ^^i/>f y ^ Mc«£o tig of 

y 1 5iz#vd:y%:ffim*zmm*m*z¥m<bTrt'(xT*&2> 0 yu-&** 

=ey i 5±©tr^-fe;i/>r^-^$:^^x^^i:LTfgiift-53j<y zr^jcasyttw 

[0 0 2 6] 

y DM A C 1 2&, j*-f >A*B 1 K^3;ftTV>£#imS&&*Mfc£bT 
^UB 2 fc|gi&StlTV^#|gg&&*Nfci: IT DM ASfgStWP 3 ^mWr 
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J\4 XT'Sb&o MDEC 13 li, ^^>CPU10 hM#l&Cgfrf£U MPEG ( 
Moving Picture Experts Group) T^&SmiJ PEG (Joint Photographic E 
xperts Group) ■%1&^X*J±.MZ tlfcf 2 - # S$Sfg ^M^T 2> 

[0 0 2 7] 

i^A^B 2 {Ctt, V^a^nizy^&£T*«J&£*l£1?-:/CPU2 0, R 
AMT'MSWt^^'jai, if^DMAC2 2, yf< U-r -< yffi/^9- 
A&£<2W^a^A#fB1l£nT^3ROM2 3, t-5>F^ ; E l J2 5 iC^ 

fAM^ (SPU (Sound Processing Unit) ) 2 4, ®^ L&<^* y h U - ? 
§r^LT^g|$^Si:W#<Z)^#$:^e)M^JW (ATM) 2 6, CD-RO 
M^DVD-ROM&ifCD*^ T 2 8 SrSS^rTS tc&XD* *jr 4 7K7^^2 7 

[0 0 2 8] 

t^CPU2 Oli, ROM 2 3 KlfE4i$*lTV^0J$iya ^5>AlCt£oT#a 
WjftZff^o f^DMAC2 2H /U>f>^7i-^INTW^>/UB1 

VN^^IlII5&&^^bTDMA^^^(Z)0J^^^e'^#^T I A>r^T*fe-5 o A 
[0 0 2 9] 

i©«k^«i*l^<z>3i>*-r>f y*y hiSi ^>f>cpui oici*r&-f & 

[0 0 3 0] 

<5&K« l > 
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B2ii, *-t>cpui oizft&zntcm&mnmw 1 o o©«^©— 

r^Mjrm^gl OOali, >A*B 1 S:^L/T^>r >*^y 1 1 
[0 0 3 1 ] 

M#ISI3H6fi 1 0 0 a [t 0J#UHI]i& 110, l/yx^l20a~120d, -fe 
l/^130a, 130b, Il^ti: btfflFMAC 1 4 0 a~ 1 4 0 d, ft 
gPiaH^Sl 5 0 *<£A J X*mmZtlZ>. UP** l 2 O a~l 2 O d i:ftgpgB« 
ggl 5 0i:tt, ft3M*B-eg3& 3*1-5. 

l^X* 1 2 0 a~ 1 2 0 d ilFMAC 140a~140d hte|filC&oT£ 

Ittt, 4 x4©^^Jlc e fc^^(ltl[S>S:r> , 4?^5t^^ h;i/tf>ftaitif££ "TIB 
^-rSfeSMC, U^^i:FMACil(Z)g$:4i|lM^S^, JI ©ffiim#t3lft^ 

ic/&cTji:i:&«>*u;CJ:v^ 

1/$?** 1 2 0 a £ FMAC 1 4 0 a t<DffllZ\,$, tl/^^130a, 130 

SiRSrBDe/hft^R-Tf^'tW'&tt, FMAC140a~140 dtC#iLTH^/J> 
[0 0 3 2] 

mmm^i 1 o&, »jifgn o o a^^^srf^&ti^irso #i>u£, 

ftfflS8B4t$Sfll 150, 1/ * 1 2 0 a ~ 1 2 0 d ^<Z>t6U*5l3R0>3B#, * U * 
#13 0a, 1 3 0 b<Z>MftMffi*ft$o 
[0 0 3 3] 

#i/^iti20a~i20dii rnwmm 1 1 o © fflwiz j; y , iff mwMx 
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, 2 o£>4 i^C^c^^ h;i/ (Ax, Ay, Az, Aw) &t>* (Bx, By, Bz, Bw) <D 
UVX* 1 2 0 a ttfft#tilAx&tf BX&, 1/^^120 bliJ&SHlAy 
&t>*By£, 120 c{»iAzWBz?:, Ix^'x^ 1 2 0 d 

# Aw&tf B w£ -etl^tlia^f -5 □ 

4 X 4©£&fr^JfcJ:&fT#JiSli¥&*T-5 £#{C&, $£Wk<Dft& £ Z> 4 

•C^y^-egBarrs. ^JiH #1/^**1 2 0 a~l 2 0 dfctt, 4&tgJ£ 
«©Jffi«Hfi<Z>ffilC, 20a tc£&ff#J0> Iff aojaait, l^** 1 

2 0b KUKfllff 2 ff S (D^^ffi, U^^120c izmmftFKD 3 ff B ©J* 
4HIU 1 2 0 dlC^g|fi l ^J©4fTe©m^fli, tfmirHiiifcLT^tl^ 

#l/^*120a~120 d te, aS&ff#|0>#fT®, 
^-fiti:^(Z)*f^i:*S4^7C^© l^so^i, 2^jg©^ffli: 2 
J*#B©jaWHB, 3^JB©^«i:3^a©^#, 4#f B©ja4HB£: 4/£# 

#1/*;;** 1 2 0 a~l 2 0 d fCli, #*;!flh FM A C 1 4 0 a ~ 

120 a<Dm&u%;tfmmznz> B 

[0 0 3 4] 

tl/^130a, ISObtt, l/^X^120a~12 0d^e>-o^M 
U 3ii#?Lfel/S;^*tCSa«S*l*?BI|CJI5g&3ty^'T?FMAC 1 4 0 a 

fc^tCtt, 1 2 0 a— 1 2 0 d £MHil&y IC-o 

fol^b, a#*Lfcl/^:**£gB#3ftSffi»lUIS&tty&^T?FMAC 1 4 
OaAMtS. ff^JSirSrff^fcStCtt, #1:1/^* 1 2 0 a SSiRlTfi 
»J, b^^!120a £ga»3*lSSIi«H!t&^y^'eFMAC 14 0 a /\#t 

1 3 o a, i 3 o btt, M^mssi i otc<fc y, -zntigizft omn 
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[0 0 3 5] 

&FMAC 140a~140d(t VV7>.% 120a~120 dtC'SH^Stl* 

0 FMAC 1 4 0 a(D\%3Wf&mV$>Z 0 ffi©FMAC140b 

-14 0 dtiiiOM5:^o©T% iiTSFMAC 14 0 a©«^©*S:Si 
f£LT, ffi<Z) FMAC 140b~140d tCo V^T ®Sfc ft -5 = 

FMAC 1 4 0alt % »J .5i^^SI#JllS : fe*J^2fcdfiDJ^'r -5 fc&lC, 

(FMUL : Floating MULtiply) Hit, »»/J>«J^iDl|t* (F 
ADD : Floating ADDer) 14 2t^ii5, Jfc »J 2 
£1*, FMUL14 lt'^I$|i5 0 il^liFADD14 2^P,|l5. F 
ADD 1 4 2t!i, FMUL l 4 1 *»65S&4xfe3RJ«S*S:IB«icin#^45. ■ 

atf»^, FMAC 1 4 0 a {C ioT, J^T© «fc ? fc«JM§*##f&ft&. 

aO • bO+al - bl+ a 2 • b2 + + a (n-1) • b (n-l) + an • bn 

#FMAC140a~14 0dit MUM**, A|fJij 

[0 0 3 6] 

tl/^130a, 13 0 btCkU, FMAC 1 4 0 a~l 4 0 dlt \HWk 

fonmnZfr O t^lZlt. FMACHOa^, # 1 2 0 a ~ 1 2 0 d 

U# # 130a, 130b Sr^LT^StlS 2 otf)^ h;i/<JDf£##<Z> 

^iJH&fie) fcStCli, FMAC140a~140d^ *flSt5 
120a~120 d^e>«iyatf*SI^J©«^ffl&tJf4*7fiffi*©JS*ffi©Jfi 

[0 0 3 7] 
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rta$iB«$s*i 50i:^-r>^^uii tara-eii, #yi/*hj**eyr*-fe 

[0 0 3 8] 

;i/A (Ax, Ay, Az, Aw) h;i/B (Bx, By, Bz, Bw) £<DfamWlW 

[0 0 3 9] 

mmnmrn i o o a *-f>*^y 1 1 tciaits'tifc^^ h^a (ax. 

Ay, Az, Aw) RtfK? hJVB (Bx, By, B z, Bw) <Df&&te & #4 V V V 

t^vTvtxmm^&vftmmmmmi 5 o&ci&*j&A,-efa^-r3 (*rv? 

s 1 0 1 ) . 

#I/^dH2 0a~12 0dtt, ftflSIB1Bi£fi 1 5 0 JCffiUfcSftfc'** 
A (Ax, Ay, Az, Aw) &£>*^?h;t/B (Bx, By, Bz, Bw) tf)#f£^HItf> 

•5-bae>tc«5*j^Te>nfe^'fiiS:9t»jiitf. os-y, u^** 1 2 0 a&Ax 

&tfBx, 1 20b(iAyMBy, b^X^ 1 2 0 ciiAz^^Bz, U 

^X3!120d ttAw&tf Bw&#»j'atf (X^^^S 10 2). 
[0 0 4 0 ] 

tU^^UOa, 13 0b li, ^l/^n20a~120 d©e>*>© — O 
£JfclJi£<fr, FMAC 1 4 0 atCgtj&t-So MtS 1 2.0 a~l 2 0 

dii, ««nsij|[<z)5tJfT«ta»cj: ywmas&i 1 o#&#>& 0 ti/^noa, 

13 0bii, Mfflm& 1 1 0 ©ffiI»JC J: *J , l/^M20a~120d®^ 
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-oSr^-TSo dd^te, l^X# 1 2 0 a &5§#*LTAx&tfBx£Ife 

FMAC 14 0 aAftfttS (^r7^S 10 3). FMAC 140a 
FMUL14 ^l>'FADD14 2Ci»JAxlt;Bx0i|tIi|[?:fTO (X 
ff^S104) . FMAC 14 0 ali, MWomftWigf- O m iZ 

tftSIttCFMAC 1 4 0 ate, fiiHI^TLfe^SA^IIBitS (X 

f^sio5) „ ^m^Tife^^tt, Mid ftmmnottMtte 

^©WWfiiemte, W«r@«i i o/sjU&ti*. 

[0 0 4 1] 

3©«^te, *£ft«MII*^Tl/T^&V><Z>T* Uf'^S 1 0 5 : N) , 
flBffflHa»l 1011 tl/^^f 1 3.0a, 13 0 \>\ZVV7sZ 12 0b Sr3g^3-& 
-5, tV^^130a, 130b te, 0J$J®i& 110 © fflftllC <fc »J 1/ ^X #12 
0 b ZmmisT Ay%.tfBy&-®.V&&, FMAC 1 4 0 a IZZtl &Mt5. 
FMACHOalt Ay&t/ B y&^{ »J fc, FMUL 1 4 1MFADD 1 
4 2JCJ; UafOMWSr^fVNAx- Bx+Ay By£Hffi-t6. J^THPfHtC, X-ry 
^S103M^T7yS105t W^lSilC^JiapTf **T»«k»J3g-L/T, Ax 
• Bx+Ay By+Az- Bz+Aw B w&^tfJfS. 
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